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DEFECT INSPECTING i 



SOT INSPECTING DEVICE N « r « ^f*<y>6W^ 



Technical Field of the Invention 

This invention is related is general to an inspection technology and a 
technology especially effective in application to defect inspection based on an image 
pattern, e.g. a technology for inspecting a defect of a semiconductor chip in which a 
semiconductor integrated circuit is formed. 

Background of the Invention 

In ease of pattern inspection of a semiconductor chip in which a 
semiconductor integrated circuit is formed, 4a example, image patten of that 
semiconductor clap is read out electrically and a delect is detected and extracted 
from the image pattern th^* n\\t. 

The means for detecting and extracting the defect are roughly classified into 
two types. 

Ia one type of defect deteeting/extnustrng means, comparison is made in one 
and one correspondence between an input image pattern and a reference pattern 
and a decision is made rndlacrimu^ 

the extent of coincidence between both patterns. The decision eriterion is 
indisarinunate and any misnw 
defect. 

In another type of defect detecting/extracting means, a large number of 
dictionary patterns registered for each part are used and the state of defect is 
examined in detail for each input image pattern with reference to the dictionary 
patterns. The dedsica criterion is varia^^ 
V to input image pattern and the defects are sorted and « ««>tnft«» d dafofl 

The fanner defeat detecting/extracting means can detect a defect at high 
speed but since the decision criterion in indiscriminate, tie decision is made 
roughly and a misjudgment is made fitequenths 

The latter defect detecting/szttacting means can detect a defect 
appropriately and accurately with reference to a large number of dictionary 
patterns but it takes a long time for making a decision and thereby it can not be 
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applied easily to mass production process for inspecting defect of a large quantity 
of articles. . 

The inventor found that conventional defect inspection devices have a 
problem that it is difficult to satisfy both inspection speed and accuracy. 

A pattern recognition technology being employed in Buch type of defect 
inspection devices is described -Nikkei Mechanical- June 21, 1982, p77-79, 
publiehedby NikteiMacQraw-HmCo., for example. 

Purpose of the Invention 

It is an object of the invention to provide a defect inspection technology in 
which delect inspection cnn be cond^ 
an input image pattern. 

The above and other objects and novel features of the invention yrifl be 
apparent 6om following specification and the accompanying drawings. ' 

Summary of the Invention 

A representative embodiment of the difictosed invention can be summarised 
as follows. 

The inventive device coinprises * first means for roughly extracting a 
candidate defect, and a second means fcr exauu^ the defect m entail and tic 
second maansexaniines only the candMate 

detaa thus achieving the purpose of quick and highly accurate inspection of defect 

Preferred Embodiment 

The invention will be more clearly understood reference to the fallowing 
description of a preferred embodiment when read in conjunction with the 
accompanying drawings in which like reference characters refer to like parte 
throughout the drawings. 

Figure 1 shows an embodiment of defect inspection device according to the 
invention. 

The defect inspection device shown on the drawing inspects the detect of an 
article to be inspected based on the image patte» thereof an^ 
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through the data selector 8. 

A synchronisation signal generator 10 delivers predetermined 
synchronisation signals H, V to respective parts. H represents a horizontal 
synchronization signal and V represents a vertical synchronization signal. An 
image is read out in eynduroniem with the evncliroruzatum signals H, V. The 
synchronization signal generating circuit 10 operate* based on a command 28 from 
the general controller 9. 

An article 1 to be inspected, e.g. a semiconductor wafer, is mounted on an XY 
stage 1L In response to a synchronization signal P from the synchronization 
signal generator 10, the XY stage 11 performs feading operation of the article 1 in 
synchronism with the redout of image. The image input unit 2 reads out only a 
part of the article 1 but sines the XY stage U performs feec^ cperaiaon in tie XY 
direction, the article 1 can be scanned and read out entirely. 

Kgure 2 shows the rough detect extract^ section 4 m ctetaiL As shown on 
the drawing, the rough detect extracting section 4 comprifieB an image memory 401, 
a digital adder circuit 402. an absolute value converting circuit 403, a digital' 
comparison circuit 404. a threshold value setting register 405, a signal selection 
circuit 408, and a logical inversion circuit 407, 

In the drawing, the digitized input image signal 21 is inputted to one addition 
Jrmut (+) of ^ digital adtedr^ 

signal being stared, in the W pal^ on an inn^ nieaory 40L The 
digital adder circuit 402 has the other addition input (+) receiving a previously 
inputted image signal through the logical inversion circuit 407. The adder circcrit 
402 outputs the difference between the previously inputted image signal and a 
current image signal every time wlientbe image signal is inpnt^ The absolute 
value converting circuit 408 takes the absolute value of the aafference. The 
absolute value 21' of the difierence is compared with a reference threshold value by 
the digital comparison circuit 404 and the comparison results are delivered as the 
decision output 22 (Figure 1). 

Figure 3 shows the precise defect extracting section 5 in detaiL As shown on 
the drawing, the precise defect extracting section 5 comprises a digital comparison 
circuit 601. a threshold value table 602, and a dictionary image memory 608. 
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* # 

In the drawing, the digital comparison circuit 601and the threshold value 
table 602 perform normalization for campariae the input image signals 21. The 
threshold value table 802 comprises aa ROM, for example, and issues two 
threshold values 61, 62 of upper and lower limit* defirdnf a level of predetermined 
range. Each level of these two threshold values 61, 62 is selected based on a 
command from the controller 9. 

figure 4 shows the operation of the aforementioned device. 
In the drawing, operation of lie first defect extracting means progresses 
steps s2 tough s5. More specifically, in the steps s2 through sfi, image patterns 
at corresponding parts of two articles to he inspected are compared simply with 
each other and a candidate defect is extracted roughly from the extent of mismatch 
thereof, step al is an initialization routine and essential processing is effected 
through the loop of steps 82 through s6. 

Operation of the second defect extracting means takes place at step slO. 
j Afore specifically, at the step B 10, defect of the image pattern is judged in detail 
\ w ^ refere ^ to a krge number <rf<ii^^ 

If no candidate defect is detected after executing the bop of steps s2 tough 
s5 repeatedly by a predetermined number of lames, inspection is ended by die flag 
check at step s8 without executing the step slO. 

If at least one candidate defect is detected during execution of the loop of 
steps a2 through e5. branch routines b6, *7 are executed, the flag F is set at 1 and 
the position of the candidate defect is stored. After the loop ofstepss2 through s5 
is executed a predetermined number of times, flag check is conducted at step s8 
oe&re second defect extras In lie second 

defect extraction routine, only the candidate defect at the positions stored in step 
a7 is judged in detail Consequently, decision results identical to those for precise 
defect judgment of substantially all input images ean be attained by simply Judging 
only a part of image pattern which may possibly contain a defect in detail without 
requiring a precise judgment of substantially afl input image patterns. 

Inspection of defect based on an input image pattern can thereby be 
conducted quickly with high accuracy. 

Alternatively, any one of the first defect extraction through steps s2-so or the 

6 
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second defect extraction at step elO may be executed selectively according; to a 
control program of the controller. 

Effect of the Invention 

(1) Inspection of defect can be conducted quickly with high accuracy by 
providing a first means for roughly extracting only a candidate defect and a second 
means for judging the defect in detail and judging only the candidate defect 
extracted by the first means in detail. 

Although an embodiment of the present invention has been described in 
detail, it Bhould be understood that the invention is not limited to die embodiment 
but various modification can be made without departing from the spirit and scope 
of the invention. 

Although the present invention has been described <v»n~mj ng to its 
background application field, i.e. the pattern inspection technology of a 
semiconductor chip, the invention is not limited thereto but it is also applicable to 
the pattern inspection technology of a printed board or other printed matters. 

Brief Description of Drawings 

Figure 1 is a block diagram showing an embodiment of a defect inspection 
device according to the present invention; 

Figure 2 is a block diagram showing a part of Figure 1 in detail; 
Figure a k a block diagram showing other part cf Figure 1 rn Detail; 
Figure 4 is a flow chart showing the operation pfiie device ahown on Figure 

1. 

l'-article to be inspected, 2- -image input unit, 4—rough defect extracting 
section as first defect extracting means, 5- • -position detecting circuit, 6—precLee 
defect extracting section as second defect extracting means, 7 — feature 
ex t r a c ti ng/comparing circuit, 9- -general controller 
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» * 

WHATrsni^mrBp^. 

L A defect impaction device to ir^ectmg the fcfect of an article to be 
■nepected based on the image pattern thereof cr J1 racter irea in that ^ ^ 
irapectio. de™ o^prf^ . tot fcfc* ^ fcr & 

candidate defect part firain bo inp„t image patten, read out electrical fa. the 
amde to be inspected, and a eecond defect Acting mean, for judging ^defect 
•* of an image pattern at the candidate defect part roug% exacted by the fir* 
defect extracting means in detail. 

2. A defect inspection device as set forth in claim 1 characterised in that tie 
tot defect extracting mean, i, arranged to compare the image pattern, a, 
cone^cndingpart. rfbro article, to b, in^cted with each other and to roughly 
extract a candidate defect ten ft, ext«t of coincidence theraof and the aecond 
defect extorting »«n. k ranged tojndg, ft. defect rf. image patten * the 
trough* extract* by ft, to, defect -rtrartingrae^ in detail wirh«lerenc. 
to a dictoonaiy pattern. 
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